Baculovirus expression reconstitutes Drosophila mitochondrial DNA polymerase.
Drosophila mitochondrial DNA polymerase has been reconstituted and purified from baculovirus-infected insect cells. Baculoviruses encoding full-length and mature forms of the catalytic and accessory subunits were generated and used in single and co-infection studies. Recombinant heterodimeric holoenzyme was reconstituted in both the mitochondria and cytoplasm of Sf9 cells and required the mitochondrial presequences in both subunits. The recombinant holoenzyme contains DNA polymerase and 3'-5' exonuclease that are stimulated substantially by both salt and mitochondrial single-stranded DNA-binding protein. Thus, the recombinant enzyme exhibits biochemical properties indistinguishable from those of the native enzyme from Drosophila embryos. Production of the catalytic subunit alone yielded soluble protein with the chromatographic properties of the heterodimeric holoenzyme. However, the purified catalytic core has a 50-fold lower specific activity. This provides evidence of a critical role for the accessory subunit in the catalytic efficiency of Drosophila mitochondrial DNA polymerase.